The matriptase-prostasin proteolytic cascade in epithelial development and pathology.
The type II transmembrane serine protease matriptase has an essential role in the integrity and function of multiple epithelial tissues. In the epidermis, matriptase activates the glycosylphosphatidylinositol (GPI) anchored membrane serine protease prostasin to initiate a proteolytic cascade that is required for the development of the stratum corneum barrier function. Accordingly, mice deficient for matriptase phenocopy mice deficient for epidermal prostasin and present with impaired corneocyte differentiation, imparied lipid matrix formation, loss of profilaggrin processing and loss of tight junction formation and function. Together, these defects lead to a compromised epidermal barrier and result in fatal dehydration during the neonatal period. Proteolytic activity of the matriptase-prostasin cascade is regulated in the epidermis via inhibition by the Kunitz-type serine protease inhibitor hepatocyte growth factor activator inhibitor-1 (HAI-1). Importantly, targeted post-natal ablation of matriptase in mice perturbs the function of multiple adult tissues, indicating an ongoing requirement for matriptase proteolysis in the maintenance of diverse types of epithelia. Impaired matriptase proteolytic activity has been linked to human Autosomal Recessive Icthyosis with Hypotrichosis (ARIH), whereas aberrant matriptase activity has been implicated in Netherton's Syndrome. This review will summarize information pertaining to the role of matriptase in epithelial biology and will discuss recent advancements in our understanding of how matriptase activity is regulated and the down-stream effectors of matriptase proteolysis.